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(54) METHOD FOR MOLDING SEMISOLID METAL 

(57)Abstract: 

PURPOSE: To make it possible to obtain a molding having fine and 
spheroidal structures at a low cost by cooling an alloy under specific 
conditions to crystallize primary crystals and supplying this alloy to metal 
molds and subjecting the alloy to press molding. 

CONSTITUTION: The crystal nuclei are generated in the perfect liquid metal 
M in a ladle 10 by using a cooling jig 20 and this metal is poured into a 
ceramic vessel 30 having an adiabatic effect by which the alloy right under 
the liquidus contg. the many nuclei is obtd. The alloy is held in a hatf-molten 
state for 5 seconds to 60 minutes in the heat insulating vessel 30. The 
extremely fine and isotropic dendrite-like primary crystals are formed from 
the crystal nuclei and the spheroidal primary crystals are grown at a low 
temp. The resulted metal M having the prescribed liquid phase rate ■« 
inserted into an injection sleeve 40 for die casting and is then press molded 
in the cavity 50a of the metal molds, by which molded goods are obtd. As a 
result, the fine and spheroidized primary crystals are generated. 
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CLAIMS 



Cla m 11 The alloy of the liquid condition beyond the liquidus-line temperature which has a crystalline nucleus. Or the alloy 
ofZ solid-^d coexistence condition more than the molding temperature which has a crystalline nucleus ,s set ,n the 
hea !nsu lation container which has adiabatic efficiency. The shaping approach of the half-molten metal characterized 1 by 
mSra Primal phase detailed in liquid crystallize in this alloy liquid, and supplying and carrying out Passing of this alloy 
tot UoK ^by holding for [ for / 5 seconds / - ] 60 minutes, cooling to the molding temperature which shows the 

rSffilS^S m^^rery^l^ nucleus is the shaping approach of the half-molten metal according to 
daTl calriedTJ tl connoting the alloy molten metal held in the degree of superheat to Nquidus-hne temperature at less 
thM3M dZl*s C on the front face of the fixture of temperature lower than the melt.ng point of this alloy. 
[Sim 5 The fiiure contacted to a molten metal is the shaping approach of the half-molten metal accord.ng to claim 2 
LCIaim 3j I he fixture d f nonmetal. the metal fixture that applied the nonmetal material 

-tal fixture which compounded the nonmetal materia, containing a 
semi-conductor and enabled it to cool this fixture from the interior or the exterior of this fixture. 

m 4] The clafm 1 publication to which it is supposed that an oscillation is given to the alloy molten metal which 
contacts either a fixture or a heat insulation container and both in generation of a crystalline nucleus, or the shaping 
annroach of half-molten metal according to claim 2. . 

Sim 5] The cEn 1 publication which used the alloy as the aluminum alloy of the presentation in the maximum so id- 
solron limit or the hypoeutectic aluminum alloy of the presentation more than the maximum solid-solution limit or the 
^hanine aoDroach of harf-molten metal according to claim 2. 

fS^m 6] The dai^ i 1 [publication which used the alloy as the Magnesium alloy of the presentation ,n the maximum sohd- 
•solution limit or the shaping approach of half-molten metal according to claim 2. 

[Claim 7]The shaping approach of the half-molten metal according to claim 5 used as the aluminum alloy which added B for 
the aluminum alloy and added 0.005% -0.3% for Ti 0.001% to 0.01%. 

f aafm 8 The shaping approach of the half-molten metal according to claim 6 used as the Magnesium alloy which added Sr 
for the MagnesiuS XTSSw to 0.1%. the Magnesium alloy which added 0.01% - 1.5% and Sr for S, 0.005% to 0.1%. or the 

K^l^^f'J^SSto iSLVs-lmftemperature is the shaping approach of half-molten metal according to 
2fm 7 of flnng aTat insu^fion container with the aluminum alloy molten metal held at less than 100 degrees C directly. 

Fct^lSThe 3 d'elreeof superheat to liquidus-line temperature is the shaping approach of half-molten metal according to 
52, 8 of flfng e 'heat Insulation container with the Magnesium alloy molten metal held at less than 100 degrees C directly, 
without using a fixture. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Since this invention generates a detailed primary phase in liquid, it relates to the shaping approach 
of the haKH-nolten metal which carries out pressing by starting the shaping approach of half-molten metal, and holding for 
[ for / 5 seconds / - ] 60 minutes, cooling to the molding temperature which shows the predetermined rate of the liquid 
phase in the heat insulation container which has adiabatic efficiency for the alloy of the liquid condition beyond the 
liquidus-line temperature which has a crystalline nucleus especially, or the alloy of the solid-liquid coexistence condition 
more than the molding temperature which has a crystalline nucleus. 
[0002] 

[Description of the Prior Art] The CHIKUSO cast method is a technique which has an advantage, like there are few casting 
defects and segregations compared with the conventional casting, a metal texture is uniform, and a ******** and a molding 
cycle have a short mold life, and attracts attention recently. The billet used in this fabricating method (A) is characterized 
by the balling-up organization obtained by carrying out machine stirring and electromagnetic mixing in a half-melting 
temperature field, or using the recrystallization after processing. On the other hand, how to carry out half-melting shaping 
using the raw material by the conventional casting is also learned. This is the approach (B) of adding Zr, in order to produce 
and cheat out of a still more detailed crystal in the Magnesium alloy which is easy to generate equiaxed structure, and the 
approach (C) of using a carbon system detailed-ized agent. Moreover, it is an approach (D) to add the former for an 
aluminum-5%Ti-1%B hardener twice to about 10 times as a detailed-ized agent in an aluminum alloy, and is the approach of 
heating the raw material obtained by these approaches in a half-melting temperature region, making a primary phase 
spheroidize, and fabricating. Moreover, after heating comparatively quickly to the temperature near the solidus line to the 
alloy within a solid-solution limit, in order to make temperature of the whole raw material into homogeneity and to prevent 
local melting, the approach (E) of heating gently and fabricating to the suitable temperature to which an ingredient becomes 
soft exceeding the solidus line, is learned. On the other hand, the LEO cast method (F) which fabricates it as it is is 
learned, without unlike the approach of carrying out temperature up of the billet and fabricating it to a hahWnelting 
temperature field, generating the melt containing a spherical primary phase continuously, and once solidifying as a billet. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in any [ of the approach of using the stirring method and 
recrystallization ] case, the approach of (A) mentioned above is complicated, and has the difficulty that a manufacturing 
cost becomes high. Moreover, it is a problem in [ in the case of the approach of (B), in a Magnesium alloy, Zr is high, and ] 
cost, and it is necessary to manage low Be which is an antioxidizing element in order to fully demonstrate the detailed-ized 
effectiveness by the approach of (C) using a carbide system detailed-ized agent at about 7 ppm, is easy to carry out 
oxidation combustion at the time of the heat-treatment in front of shaping, and is activity top inconvenience. Only by on 
the other hand adding a detailed-ized agent in an aluminum alloy, it is about 500 micrometers and it is not easy to obtain 
the organization of detailed crystal grain 100 micrometers or less. For this reason, although there is the approach (D) of 
adding a detailed-ized agent so much, it is [ that a detailed-ized agent tends to sediment to a blast furnace bottom ] 
industrially difficult, and cost is also high. Furthermore, by the approach of (E), after exceeding the solidus line, although the 
CHIKUSO fabricating method characterized by heating gently and attaining homogeneity heating and balling-up of a raw 
material is proposed, even if it heats the usual dendrite organization, it does not change to a CHIKUSO organization (the 
primary phase dendrite is spheroidizing). And in order to carry out half-melting shaping also in which CHIKUSO fabricating 
method of (A) - (E), it is necessary to once solidify the liquid phase and to carry out temperature up of the billet to a half- 
melting temperature field again, and becomes cost high compared with the conventional casting. Moreover, although it is 
more advantageous than the CHIKUSO cast also cost-wise and in energy in order to carry out generation supply of the 
melt which contains a spherical primary phase by the approach of (F) continuously, the facility-linkage with the machine 
which manufactures the metal raw material which consists of a spherical organization and the liquid phase, and the casting 
machine which manufactures a final product is complicated. Without moreover taking a complicated approach, without using 
a billet paying attention to the trouble of the above-mentioned conventional ail directions method, this invention obtains the 
half-molten metal which has a detailed primary phase, and aims easy simple at offering the approach of carrying out 
pressing. 
[0004] 

[Means for Solving the Problem] The alloy of the liquid condition beyond the liquidus-line temperature which has a 
crystalline nucleus by the 1st invention in this invention in order to solve such a technical problem, Or the alloy of the 
solid-liquid coexistence condition more than the molding temperature which has a crystalline nucleus is set in the heat 
insulation container which has adiabatic efficiency. Cooling to the molding temperature which shows the predetermined rate 
of the liquid phase, by holding for [ for / 5 seconds / - ] 60 minutes, we made the primary phase detailed in liquid 
crystallize in this alloy liquid, and decided to supply and carry out pressing of this alloy to a molding die. Moreover, in the 
2nd invention, it carried out to contacting the alloy molten metal held [ generation method / of the crystalline nucleus in 
the 1st invention ] in the degree of superheat to liquidusHine temperature at less than 300 degrees C on the front face of 
the fixture of temperature lower than the melting point of this alloy. Furthermore, it considers as the metal fixture which 
http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web^cgi_eije 06/03/23 
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applied to the front face the nonmetal material which contains a metal fixture, the fixture made from a nonmetal or a sem.- 
conductor for the fixture of the 2nd invention, or the metal fixture which compounded the nonmetal material containing a 
semi-conductor, and enabled it to cool this fixture from the interior or the exterior of this fixture .n the 3rd .nvention. 
Moreover in the 4th invention, we decided to give an oscillation to the alloy molten metal which contacts either a fixture or 
a heat insulation container and both in generation of a crystalline nucleus. The alloy of the 1st invention or the 2nd 
invention was used as the aluminum alloy of the presentation in the maximum solid-solution limit or the hypoeutectic 
aluminum alloy of the presentation more than the maximum solid-solution limit in the 5th invention l Furthermore, the alloy 
of the 1st invention or the 2nd invention was used as the Magnesium alloy of the presentation in the maximum solid- 
solution limit in the 6th invention. Moreover, 7th invention was taken as the aluminum alloy with which B was added for the 
aluminum alloy of the 5th invention, and it added 0.005% - 0.3% for Ti 0.001% to 0.01% Moreover, in the 8th mvent.on. rt 
considered as the Magnesium alloy which added Sr for the Magnesium alloy of the 6th invention 0.005% to 0.1% the 
Magnesium alloy which added 0.01% - 1.5% and Sr for Si 0.005% to 0.1%. or the Magnes.um alloy which added calcium 0 05% 
to 0 30% Furthermore, the 9th invention decided to flow into a heat insulation container directly, without the degree of 
superheat to liquidus-line temperature using a fixture for the aluminum alloy molten metal held at less than 100 degrees C. 
And in the 10th invention, the heat insulation container was directly filled with the degree of superheat to liquidus-line 
temperature, without using a fixture for the Magnesium alloy molten metal held at less than 100 degrees C. 

* rooosi 

function] The alloy of the solid-liquid coexistence condition more than the molding temperature which has the alloy and 
crystalline nucleus of a liquid condition more than the liquidus line which has a crystalline nucleus for example By holding 
for [ for / 5 seconds / - ] 60 minutes, cooling an aluminum alloy molten metal and a Magnesium alloy molten metal to 
molding temperature in the heat insulation container which has adiabatic efficiency The Plastic solid of a homogeneous 
organization is acquired detailed in liquid, and by generating the primary phase which sphero.d.zed. and supplying and 
carrying out pressing of this alloy of this half-melting condition to a molding die. 

[Examlle] Based on a drawing, the detail of the example of this invention is explained below. The process explanatory view 
in which drawing 1 - drawing 8 start the example of this invention, and drawing 1 shows the shaping approach of the half- 
molten metal of the hypoeutectic aluminum alloy the presentation more than the maximum sol.d-solut.on limit The process 
explanatory view in which drawing 2 shows the shaping approach of the half-molten metal of the Magnes.um alloy of the 
presentation in the maximum solid-solution limit, or an aluminum alloy. The metal texture mimetic diagram of each process 
which showed drawing 3 in the process explanatory view from generation of a spherical primary phase to shaping, and 
showed drowinllto drawing_3 , The aluminum-Si system alloy equilibrium diagram with typical drawing 5 which is an 
aluminum alloy The Mg-aluminum system alloy equilibrium diagram with typical drawing 6 wh.ch .s a Magnes.um alloy, copy 
drawing of the microphotography which dxawjng. .7 shows the metal texture of the mold goods of the example of a 
comparison, and drawing 8 show copy drawing of the microphotography in which the metal texture of the mold goods of th.s 

[0007] h this invention, as shown in Rawing..! , Rawing..? . drawing. 5 . and drawing.6 R> 6 the molten metal of the 
hypoeutectic aluminum alloy of the presentation more than the maximum sol.d-solut.on limit which he Ic I the of 
superheat at less than 300 degrees C to (1) liquidus-line temperature first or the Magnesium alloy of the presentat.on in 
the maximum solid-solution limit, and an aluminum alloy Make the front face of the fixture of temperature lower than the 
meTng point of the alloy contact, and a crystalline nucleus is generated in liquid Or the aluminum -Hoy containing the 
dement which urges generation of the crystalline nucleus held at less than 100 degrees C to the degree of superheat to (2) 
Sus^ne temperature. The heat insulation container which has adiabatic efficiency ,s d.rectly filled w.th the molten 
metal of a Magnesium alloy without a fixture. In the heat insulation container, rt is below l.qu.dus-l.ne temperature, and 
many detail spherical primary phases are generated by holding for [ for / 5 seconds / - ] 60 minutes ,n the condition of 
temperatu e hig L than eutectic temperature or so.idus-line temperature, and it fabricates at the predeterm.ned rate of 
the Squid phase The predetermined rate of the liquid phase means the quantrtat.ve rat.o of the l.qu.d phase surtab e , f or 
pressing Die casting. By high pressure casting, such as squeeze casting, the rate of the l.qu.d phase ,s 30% - 70% (at less 
Zn 30% the moldability of a raw material is inferior) preferably 20% to 90%. At 70% or more, a raw matenal presupposes for 
a ^ reason, handling is not only difficult, but that it is hard that it comes to obtain a un.form 7^^^.!™ 
0 1% - 50% (there is **** which the ununiformity of an organization produces at 50% or more) preferably 0.1% to 70% by the 
extrusion method or the forging method. Moreover, the heat insulation container as used ,n the field of th.s .nvent.on ,s 
ufed as the metal container which applied to the front face the nonmetal material wh.ch considers as a metal conta.ner or 
the container made from a nonmetal. or contains a semi-conductor, or the metal conta.ner which compounded the nonmetal 
material containing a semi-conductor, and heating or cooling of the interior or the exterior of this container to th.s 

X^SpecS^' a^ivity is done with the procedure as follows. The metal M which is the perfect liquid into which it 
was put in RADORU 10 in the process [1] of d,awing.3 and drawing 4 is set at a process [2]. (a) Flow .nto the conta.ner 30 
made from a ceramic which is made to generate a crystalline nucleus using the fixture 20 for cool.ng from a low- 
temperature mo ten metal (for the element which promotes crystal nucleation if needed to also be added) and has adiabatic 
efficiency Or the alloy directly under the liquidus line poured into the heat insulation conta.ner 30 (ceramic-coating metal 
vessel 30A) which has adiabatic efficiency for the low-temperature molten metal of melting point right above con ta.n.ng (b) 
detailed histogenesis acceleration element directly which contains many crystall.ne nude, by the approach of *=~m* . s 
obtained Sin a process [3]. this alloy is held in the state of half-melting in this heat msulat.on conta.ner 30 (or 30A) It 
t mToscopS Sai from the introduced crystalline germ, the primary phase of the shape of an .sotrop.c dent l.ght generates 
n The meantime <[3]-a>. and it grows up as a spherical primary phase along w.th the increment m the rate of solid phase 
accompanying temperature lowering of melt ([3]-c). After inserting in the inject.on sleeve 40 of d.es cast.ng the metal M 
wWchTas the predetermined rate of the liquid phase which might be carried out in th.s way like for example. [3]-d. press.ng 
is carried out within metal mold cavity 50a of a die-cast machine, and mold goods are obta.ned. ™ Pntional 
[0009] The difference between drawing 1 , drawing..?. . drawing..3. , th.s mvent.on shown .n dxawjng.4 and the convent.onal 

06/03/23 

MH-rv/AAAA/wil inHI ncioi.co.iD/cci-bin/tran_web.cgLeije 



JP.08-325652.A [DETAILED DESCRIPTION] 3/5 ^ v 

CHIKUSO cast method and LEO cast method ** is clearer than drawing. Namely, in this invention, crushing balling-up of 
the dendrite-like primary phase crystallized in the half-melting temperature field is compulsorily carried out neither by 
machine stirring nor electromagnetic mixing like a conventional method. It crystallizes with temperature lowering in a half- 
melting temperature field with the crystalline nucleus as the starting point introduced into liquid. It is that to which the 
primary phase of a large number which grow spheroidizes continuously (heating maintenance may be carried out from the 
outside if needed) with the heating value which the alloy itself has. Moreover, since the process of the fritting 
deliquescence by the re-temperature up of the billet in the CHIKUSO cast method is skipped, it is a very simple approach. 
The reason for numerical definition shown by the casting conditions, balling-up conditions and process condition which were 
set up in each of each process mentioned above, i.e., the teeming process to the fixture 20 for cooling shown in drawing 1. . 
generation of a primary phase, a spherical process, and a forming cycle, the 2nd invention, the 7th invention, the 8th 
invention, the 9th invention, and 10th invention is explained below. 

[0010] If casting temperature is high 300 degrees C or more to the melting point, in the case where the skin temperature of 
a fixture 20 is more than the melting point, there will be little karyogenesis of (1) crystal, the rate of the crystalline nucleus 
which remains since the temperature of the molten metal M when flowing into the heat insulation container which moreover 
has (2) adiabatic efficiency is higher than the liquidus line will also be low, and the size of a primary phase will become large. 
For this reason, the degree of superheat to the liquidus line makes casting temperature less than 300 degrees C, and it 
makes skin temperature of a fixture lower than the melting point of an alloy, in addition, the thing for which the degree of 
superheat to the liquidus line is made into less than 100 degrees C — moreover, it can consider as more detailed primary 
phase size by making temperature of a fixture 20 lower 50 degrees C or more than the melting point of Alloy M. There are 
two kinds in case a fixture 20 moves in the inside of the case (a molten metal is passed to the inclined fixture 20) where a 
fixture 20 is made to move a molten metal M as an approach of contacting a molten metal M in the front face of a fixture, 
and a molten metal. In addition, although the fixture said here means what gives a cooling operation to a molten metal in 
case a molten metal flows down, it may replace with this, for example, the tubed pipe of a water heater may be used. The 
heat insulation container 30 holding the molten metal which fell directly under the liquidus line shall have adiabatic 
efficiency in order to make it the rate of the liquid phase which makes spherical the generated primary phase and he 
wishes after predetermined time. The construction material is not limited, and has heat retaining property, and, moreover, 
what has bad wettability with a molten metal is desirable. Moreover, since oxidize and it is easy to burn in a Magnesium 
alloy when using a ceramic container with permeability as a heat insulation container 30. it is desirable to make the 
container exterior into predetermined ambient atmospheres (an inert atmosphere, reduced pressure ambient atmosphere, 
etc ) Moreover in order to plan antioxidizing. it is desirable to add Be and calcium to a metal molten metal beforehand. In 
addition the configuration where it is not limited to tubed and was suitable for the method of fabricating subsequent is 
possible for the configuration of the heat insulation container 30. Moreover, you may make it supply to the .nject.on sleeve 
made from a ceramic instead of a heat insulation container directly. If the holding time in the heat insulation container 30 is 
less than 5 seconds, it is difficult for making it the temperature which shows the rate of the liquid phase to wish to 
generate a spherical primary phase easily. The spherical primary phase and eutectic structure which generated on the other 
hand when the holding time exceeded 60 minutes become coarse, and a mechanical property deteriorates. For this reason, 
the holding time is made into 5 seconds - 60 minutes. In addition, it is not easy for the deformation resistance at the time 
of shaping to obtain the mold goods of good high quality in high pressure casting, if the rate of the liquid phase .n front of 
shaping is less than 20%. Moreover, if it exceeds 90%. the mold goods which have a uniform organization cannot be obtained. 
For this reason, as for the rate of the liquid phase at the time of shaping, it is desirable to consider as 20% - 90% as 
mentioned above. Furthermore, by making the rate of the liquid phase of parenchyma 30% - 70%. it is still more 
homogeneous and the pressing of the shaping material of high quality can be carried out easily. Moreover, it is convenient 
for making Eutectic Si detailed and raising ductility to add Na which is the amelioration element of Si, Sr, etc.. when 
fabricating the aluminum-Si system alloy near an eutectic presentation, and Eutectic Si is generated and rt is necessary to 
reduce the rate of the liquid phase within 80% into a heat insulation container. As a means which carries out pressing, it is 
not limited to the high pressure casting process represented by squeeze casting and die casting, and the various 
approaches of carrying out pressing, such as an extrusion method and the forgmg method, are .ncluded. 
[001 1] If the temperature of a molten metal can be reduced, the construction material is not limited, but the fixtures 20 to 
which a molten metal M is contacted are metals, such as copper especially with high thermal conductivity, a copper alloy, 
aluminum, and an aluminum alloy, and since the fixture 20 by which cooling management was carried out so that it could 
moreover maintain below to fixed temperature generates many crystalline nuclei, it is desirable. In addition, when a molten 
metal M contacts a fixture 20, in order to prevent a metal adhering to a fixture 20 in the shape of a sol.d-state. rt .s 
effective to apply a nonmetal material. Any of mechanical, chemical as an approach of applying, or a physical method are 

[001 ^Although it is possible to obtain the fritting fusion gold below the liquidus line which contains many crystalline nuclei 
by contacting a molten metal M to a fixture 20 (1) in order to generate many crystalline nuclei further and to obta.n a 
uniform and detailed spherical organization Or in order to obtain the fritting fusion gold below the liquidus l.ne containmg 
many crystalline nuclei using the molten metal which made the degree of superheat to (2) liquidus lines less than 100 
degrees C. without making a fixture contact Ti and B are added in an aluminum alloy, and Sr. Si, and calcium are added in a 
Magnesium alloy big and rough [ at less than 0.005%, detailed-ized effectiveness has small Ti. and ], .f it exceeds 0.30% — 
since Ti compound generating is carried out and ductility falls. Ti may be 0.005% - 0.30% Since effectiveness beyond it ,s 
not expectable even if detailed-ized effectiveness will be small and it will add exceeding 0.02%, if .t is less than 0.001%. 
although B promotes detailed-ization conjointly with Ti. B may be 0.001% - 0.02%. If Sr is less than 0.005%. since 
effectiveness beyond it is not expectable even if detailed-ized effectiveness is small and it adds exceeding 0.1%. Sr may be 
0 005% - 0 1% By carrying out compound addition of 0.01% - 1 .5% of the Si. crystal grain still more detailed than Sr 
independent addition is obtained by 0.005% - 0.1% of Sr. Since effectiveness beyond it is not expectable ever i if deta.led- 
ized effectiveness has small calcium at less than 0.05% and it adds exceeding 0.30%. calcium may be 0.05% - 0.30%. In 
addition, in obtaining a detailed spherical primary phase, without using a fixture 20, it makes the degree of superheat to the 
liquidus line into less than 100 degrees C for changing into the liquid condition of having a crystalline nucleus for the alloy 
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poured into the heat insulation container 30 which has adiabatic efficiency, or the solid-liquid coexistence condition more 
than the molding temperature which has a crystalline nucleus. If the temperature of the molten metal in the poured-out 
heat insulation container 30 is high, in order that temperature may fall to the predetermined rate of the liquid phase, time 
' amount is taken too much and it is inefficient Moreover, since the surface of hot water of the poured-out molten metal M 
oxidizes or burns, it is inconvenient. The conditions of the half-molten metal before fabricating to a table 1 and the quality 
of shaping material are shown. Shaping inserted half-molten metal into the sleeve, as shown in drawin g ,3 , and it was 
performed using the squeeze casting machine after that. The process condition was made into welding-pressure 950 
tef/cm2. injection-speed 1.5 m/s. the product cavity configuration 100x150x10. and the die temperature of 230 degrees C. 
[0013] 
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[0014] In the example 1 of a comparison, since the temperature of the fixture 20 to which a molten metal M is contacted is 
too high a primary phase with generating of a crystalline nucleus spherical minutely [ it is few. for this reason ] is not 
obtained but only the primary phase of a big and rough infinite form as shown in drawjngj? is obtained. In the example 2 of 
a comparison, since there is almost no crystalline nucleus which remains in the container 30 made from a ceramic since 
casting temperature is too high, the same phenomenon as the example 1 of a comparison is shown. In the example 3 of a 
comparison since the holding time is long, there are few rates of the liquid phase and an appearance is not good Moreover 
primary phase size is also large. In the example 4 of a comparison, short moreover, since the rate of the liquid phase .s high, 
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the holding time within the container 30 made from a ceramic is acquired only for a dendrite-like primary phase, and since 
the rate of the liquid phase is high, there are many component segregations ins.de mold goods. In the example 5 of a 
comparison since the small metal vessel of adiabatic efficiency was used, the coagulation layer of the shape of a dendrite 
" geneTated to the wall of the heat insulation container 30 will be intermingled in the spherical primary phase generated by 
the container core, and a heterogeneous organization including a segregation is shown. In the example 6 of a comparison, 
since the rate of the liquid phase is high, the same phenomenon as the example 4 of a comparison is shown. Although it is 
the case where a fixture 20 is not used in the example 7 of a comparison, since it is the alloy which does not contain a 
detailed-ized agent there is little generating of a crystalline nucleus and it shows the same phenomenon as the example 1 
of a comparison On the other hand, in the examples 8-1 7 of this invention, the homogeneous organization which has a 
detailed spherical primary phase 150 micrometers or less as shown in drawing 8 is obtained, and. moreover, the Plastic solid 



of a good appearance is acquired 
[0015] 



[Effect of the Invention] The alloy of the liquid condition beyond the liquidus-line temperature which has (1) crystalline 
nucleus by the shaping approach of the half-molten metal concerning this invention so that clearly also from having 
explained above Or the alloy of the solid-liquid coexistence condition more than the molding temperature which has a 
crystalline nucleus is set in the heat insulation container which has adiabatic efficiency. By holding for [ for / 5 seconds / 
] 60 minutes, cooling to the molding temperature which shows the predetermined rate of the liquid phase Or a crystalline 
nucleus is generated by contacting the alloy molten metal held in the degree of superheat to (2) liquidus-l.ne temperature 
at less than 300 degrees C on the front face of the fixture of temperature lower than the melting point of this alloy. 
Detailed and by generating the primary phase which spheroidized in the liquid of this alloy, and supplying and carrying out 
pressing of this alloy of the half-melting condition which became a predetermined rate of the liquid phase to a molding die It 
is not based on the conventional machine stirring method and an electromagnetic-mixing method, but the Plastic solid 
which has a detailed and spherical organization by low cost easily simple is acquired. Moreover, the degree of superheat to 
liquidus-line temperature can generate detailed and the primary phase which spheroidized similarly by pouring out directly 
the aluminum alloy molten metal and Magnesium alloy molten metal containing the element to which generation of the 
crystalline nucleus held at less than 100 degrees C is urged into a heat insulation container without a fixture, and holding 
for [ for / 5 seconds / - ] 60 minutes, cooling to the molding temperature which shows the predetermined rate of the .iquid 



phase 



[Translation done.] 
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* NOTICES * 

- JPO-and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3*.In the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



fDrawing 1] It is the process explanatory view showing the shaping approach of the half-molten metal of the hypoeutectic 
aluminum alloy the presentation more than the maximum solid-solution limit. 

[DrTwing2] It is the process explanatory view showing the shaping approach of the half-molten metal of the Magnesium 

alloy of the presentation in the maximum solid-solution limit or an aluminum alloy. 

fDrawing 3] It is a process explanatory view from generation of a spherical primary phase to shaping. 

[Drawing 4l It is the metal texture mimetic diagram of each process shown in drawingj • 

r5ri3 wing~5] It is the aluminum-Si system alloy equilibrium diagram which is a typical aluminum alloy. 

fDrawing 6] It is the Mg-aluminum system alloy equilibrium diagram which is a typical Magnesium aMoy 

[prLing j It is copy drawing of the microphotography in which the metal texture of the mold goods of the example of a 

[Drawings] It \sZpv drawing of the microphotography in which the metal texture of the mold goods of this invention is 
shown. 

[Description of Notations] 
10 RADORU 
20 Fixture 

30 Heat Insulation Container (Container made from Ceramic; 

30A Ceramic-coating metal vessel 

40 Injection Sleeve 

50 Metal Mold 

50a Metal mold cavity 

M Metal (molten metal) 

t Temperature 

T Time amount 



[Translation done.] 
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